The imperatorin derivative OW1, a new vasoactive compound, inhibits VSMC proliferation and extracellular matrix hyperplasia.
Chronic hypertension induces vascular remodeling. The most important factor for hypertension treatment is reducing the risk of cardiovascular disease. OW1 is a novel imperatorin derivative that exhibits vasodilative activity and antihypertensive effects in two-kidney one-clip (2K1C) renovascular hypertensive rats. It also inhibited vascular remodeling of the thoracic aorta in a previous study. Here, the inhibitory effects and mechanisms of OW1 on arterial vascular remodeling were investigated in vitro and in 2K1C hypertensive rats in vivo. OW1 (20μM, 10μM, 5μM) inhibited Ang II-induced vascular smooth muscle cells (VSMCs) proliferation and ROS generation in vitro. OW1 also reversed the Ang II-mediated inhibition of α-SMA levels and stimulation of OPN levels. Histology results showed that treatment of 2K1C hypertensive rats with OW1 (20, 40, and 80mg/kg per day, respectively for 5weeks) in vivo significantly decreased the number of VSMCs, the aortic cross-sectional area (CSA), the media to lumen (M/L) ratio, and the content of collagen I and III in the mesenteric artery. Western blot results also revealed that OW1 stimulated the expression of α-SMA and inhibited the expression of collagen I and III on the thoracic aorta of 2K1C hypertensive rats. In mechanistic studies, OW1 acted as an ACE inhibitor and affected calcium channels. The suppression of MMP expression and the MAPK pathway may account for the effects of OW1 on vascular remodeling. OW1 attenuated vascular remodeling in vitro and in vivo. It could be a novel candidate for hypertension intervention.